Results and Discussion

!
Four new resveratrol derivatives (1) (2) (3) (4) , along with two known ones, hopeahainol (5) and hopeafuran (6) , were obtained via repeated column chromatography of the EtOH extract (95%) of the stems. Previously known compounds were identified by comparing their spectroscopic and physical data with literature values [11, 12] . Dipterocarpol A (1) was obtained as a yellowish oil. The molecular formula of 1 was established by HRESIMS as C 28 H 16 ) moiety were observed, which was in agreement with the signal in the 13 C NMR spectra (l " Table 1 ) for a lactone carbonyl carbon (δ C 176.5). Combining the HMBC correlations be-
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Phytochemical investigation of the stem wood of Dipterocarpus alatus led to the isolation and characterization of four new oligostilbenoids, dipterocarpols A-D (1-4), together with two known resveratrol oligomers, hopeahainol (5) and hopeafuran (6) . The structures of the new compounds were determined by comprehensive spectral analysis including 1D and 2D NMR, and high-resolution MS. The absolute configurations were determined by NOESY and CD spectra. Dipterocarpol A (1) and hopeahainol A (5) showed moderate acetylcholinesterase inhibitory activity with IC 50 values of 8.28 µM and 11.28 µM, respectively. Furthermore, the discovery of compound 3 gave the first evidence that the biosynthetic origin of resveratrol aneuploids is related to the loss of a half resveratrol unit by oxidative cleavage. tween H-2b(6b), H-14b, and C-7b (δ C 59.2), and the discernible 4-bond correlations of H-2b(6b)/C-8b, a characteristic substructure of hopeahainol A, a rearranged stilbenoid dimer, was established [11] . In the HMBC spectrum, the discernible 4-bond correlations between H-12b/C-7a (δ C 118.6) showed the linkage of C-10b/C7a. The correlations between H-2a/C-6a (δ C 155.6), H-2a/C-7a, and H-10a/C-8a (δ C 148.7), along with a special 1,2,4-trisubstituted benzene ring (ring A1), revealed a C-C bond between C1a/C-7a, C-8a/C-9a, and an ether linkage between C-6a/C-8a (l " Fig. 2 ). The planar structure of 1, a rearranged stilbenoid dimer, was thus determined. The CD spectrum (l " Fig. 3 ) of 1 exhibited a similar curve to that of hopeahainol A [11] , suggesting that the absolute configuration of 7b was S. Dipterocarpol B (2) was obtained as a yellow amorphous solid. . These spectral data were similar to those of hopeafuran [12] , indicating that 2 could be an O-glucopyranosyl derivative of hopeafuran. The position of the glucopyranosyl moiety was anchored at C-13a by the HMBC correlation (l " Fig. 2 ) of H-1′/C-13a (δ C 158.2) and the NOESY correlation of H-1′/H-12a (δ H 6.78) and H-14a (δ H 6.89). The CD curve of 2 was similar to that of hopeafuran (l " Fig. 4) . Therefore, the structure of dipterocarpol B (2) was elucidated as hopeafuran-O-β-glucopyr- 2) and C-2b(6b) (δ C 132.8), H-8b/C-14b (δ C 129.4), H-7c/ C-2c(6c) (δ C 131.3), H-8c/C-13b (δ C 157.6) and C-10c (14c) (δ C 107.6) (l " Fig. 5 ) indicated C-C bonds between C-1a/C-7a, C-8a/ C-9a, C-7b/C-10a, C-7b/C-1b, C-8b/C-9b, C-7c/C-1c, C-8c/C-14b, and C-8c/C-9c, respectively. Subtracting 27 degrees of unsaturation (six phenyl rings, two carbonyls, and a five-numbered ring), compound 3 had another ring formed by the linkages of C-10b/C8a. The results suggested that the partial structure of 3 was the same as that of cotylelophenol F [15] (Fig. 25S , Supporting Information). Furthermore, the remaining moiety p-hydroxy benzoyl (ring A1-C-7a) was assigned at OH-11b of ring B2 as the 17.2 ppm upfield shift of the C-11b in 3 compared to that of cotylelophenol F [15] . NOESY experiments were conducted to determine the relative configurations at the stereocenters in 3 (l " Fig. 6 ). The significant NOEs observed between H-7b, H-8b, H-8c/H-2c(6c), H-7b, H-8b/ H-8c, and H-7c/H-10c(14c) showed that the relative orientations of the methine protons at C-7b, C-8b, C-7c, and C-8c were β, β, α, and β. The NOEs and coupling constants of four aliphatic methine protons revealed that the relative configurations of the stereocenters in the sesterstilbenoid unit of 3 were the same as those in vaticanol E [16] (Fig. 25S, Supporting Information) . So far, many resveratrol aneuploids [6] have been discovered from Dip- terocarpus plants, but their biosynthetic origin was still obscure due to no experimental evidences. Dipterocarpol C is the first biosynthetic intermediate between stilbenoid trimer and sesterstilbenoid, revealing that the biosynthetic origin of resveratrol aneuploids relates to oxidative cleavage (l " Fig. 7 ) and further hydroxylation (Fig. 24S, Supporting Information) with the loss of a half resveratrol unit. Table 2 ), compound 4 was found to be similar to cotylelophenol D (Fig. 25S, Supporting Information) [15] . The structural differences between compound 4 and cotylelophenol D were attributable to a cyclohexa-2-enone skeleton (ring B2) in compound 4 instead of a cyclohexa-2,5-dienone skeleton (ring B2) in cotylelophenol D, which was supported by the HMBC correlations between H-12b (δ H 3.01, 2.77) and C-9b (δ C 155.1), C-10b (δ C 72.3), C-11b (δ C 101.9), C-13b (δ C 191.4), and C-14b (δ C 146.8), and between OH-11b (δ H 5.65) and C-12b (δ C 51.1), C-7a (δ C 83.4) (l " Fig. 5 ). The stereochemistry of 4 was determined by the NOESY experiment (l " Fig. 6 ). The significant NOE correlations observed between H-7a/H-2b(6b), H-7c/H-10c(14c), H-8c/H-2c(6c), and H2b(6b)/H-2c(6c) indicated that the relative configurations of the stereocenters in 4 are the same as those in cotylelophenol D, except for OH-11b with a β configuration. All of the isolated phytochemicals were screened for their AChE inhibitory activities. Dipterocarpol A (1) and hopeahainol A (5) showed moderate AchE inhibitory activity with IC 50 values of 8.28 ± 0.09 µM and 11.28 ± 0.11 µM, respectively, whereas the other isolated compounds were almost inactive (IC 50 > 20 µM) (l " Table 3 ). The results indicate that the rearranged moiety may play an important role in determining AchE inhibitory activity.
Materials and Methods
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General experimental procedures
Optical rotations were recorded on a Rudolph Autopol III automatic polarimeter. UV spectra were recorded on a Hitachi U-3000 spectrophotometer in MeOH. IR spectra were measured on a Nexus 870 FT-IR spectrometer. CD spectra were acquired on a JASCO J-810 spectrometer. HRESIMS spectra were recorded on an Agilent 6210 TOF LC/MS equipped with an electrospray ionization (ESI) probe operating in the positive or negative ion mode with direct infusion. The semipreparative HPLC was accomplished over a Hypersil ODS column (5 µm, 250 mm × 10 mm, Thermo Fisher Scientific) on a Hitachi HPLC system consisting of an L-7110 pump (Hitachi) and an L-7420 UV-VIS Detector (Hitachi). NMR spectroscopic data were acquired in acetone-d 6 on a Bruker DRX600, DRX500, or DRX400 NMR spectrometer with tetramethylsilane (TMS) and solvent signals as internal references. Acetone-d 6 for NMR measurements was purchased from Sigma-Aldrich Chemicals. Analytical TLC was performed on GF254 (Qingdao Marine Chemical Factory) plates with a layer thickness of 0.2 mm. Column chromatography was performed on silica gel (200-300 mesh; Qingdao Marine Chemical Factory), reverse-phase (ODS) silica gel (12 nm, S-50 µm, YMC), or Sephadex LH-20 (GE). All chemicals used in the study were of analytical grade.
Plant material
The stems and twigs of D. alatus were collected from Mancha Khiri, Khon Kaen Province (Thailand) in August 2010. A voucher specimen (No. tai-20100314) was preserved at the Institute of Functional Biomolecules, Nanjing University. The specimen was identified by Prof. Srunya Vajrodaya (Kasetsart University, Bangkok, Thailand).
Extraction and isolation
Air-dried and powdered stem wood of D. alatus (10 kg) were extracted with EtOH-H 2 O (v/v, 95 : 5, 4 × 50 L) at room temperature. The resulting crude extract was concentrated in vacuo to afford 100 g of dry residue. This residue was subjected to column chromatography (12 × 60 cm) on silica gel (1 kg, 200-300 mesh) using 
Acetylcholinesterase inhibitory activity assay
The AchE inhibitory activities were measured by a spectrophotometric method developed by Ellman et al. [17] . The reaction was run at 25°C in a final volume of 200 µL of a 0.1 M phosphate buffer (pH = 8.0), 333 µM 5,5′-dithio-bis(2-nitrobenzoic acid), 0.035 µ/mL AchE, and 530 µM of acetylthiocholine iodide in 96-well microplates. Test compounds were added to the assay solution and followed at 412 nm for 5 min with a plate reader (Sunrise, Tecan). Five different concentrations of each compound were used in order to measure the inhibition of AChE activity. IC 50 (concentration of the drug producing 50 % of enzyme-activity inhibition) values were determined graphically from log concentration-inhibition curves.
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